inadequate education and professional development opportunities (Hildingsson & Fenwick, 2015; Kirkham, 2007) . Opportunities to influence practice and decision-making, feeling supported by colleagues and managers, adequate resources and close relationships with clients have been identified as factors that encourage midwives to stay (Sullivan, Lock, & Homer, 2011) .
In Norway, midwifery is a specialization after nursing (Lukasse, Lilleengen, Fylkesnes, & Henriksen, 2017) . Midwives work in close collaboration with obstetricians and general practitioners. Almost all births take place in hospital, while routine antenatal care, except for routine ultrasound, is provided in the community (Blix, Huitfeldt, Oian, Straume, & Kumle, 2012) . Much of the work midwives do, especially in hospital, is increasingly directed (guided/dictated) by The past decades have seen a centralization of care with the closure of many small maternity units and an increase in number of births in the already large units throughout Norway (Huitfeldt, Voldner, & Blix, 2016; Nilsen, Daltveit, & Irgens, 2001) . Norway has few midwifery-led units, there are few independent midwives and planned home births are rare (Huitfeldt et al., 2016) . Midwives working in hospitals and midwife-led units are required to work shifts and weekends. Community midwives and those working in outpatient departments, for example with routine ultrasound, work office hours and weekdays only.
The Practice Environment Scale (PES) was originally developed by Lake in 2002 to assess which aspects were important in nurses' perceptions of the quality of their working environment (Lake, 2002) . Since then, the use of the scale has grown across different clinical settings and countries (Warshawsky & Havens, 2011) . The 31-item PES was adapted for use with midwives by Pallant, Dixon, Sidebotham, and Fenwick (2016) by removing item 31 and changing the perspective from nursing to midwifery. Pallant et al. (2016) found that all the subscales resulting from their factor analysis were significant predictors of considering leaving the profession within the last 6 months. In contrast to some other nations, leaving the profession has not been a concern in Norway. However, Norway has an ageing midwifery workforce and recruiting motivated midwives is important. How the current midwives perceive their practice environment plays a role in attracting new midwives. The research question for this study was as follows: 'How do Norwegian midwives perceive their practice environment?'
To answer this question, we conducted the following steps. Firstly, we assessed the psychometric properties of the PES and adapted it to the Norwegian midwifery setting. Secondly, we explored factors associated with an unfavourable working environment. Thirdly, we analysed the responses to the open-ended questions on midwives' working environment. Finally, we interpreted the results from the PES and the open-ended questions jointly.
| THE S TUDY

| Design
A postal survey study was designed to investigate midwives' working situation and emotional well-being. Almost identical studies have been performed in Australia, New Zealand and Sweden (Hildingsson, Westlund, & Wiklund, 2013; Jordan, Fenwick, Slavin, Sidebotham, & Gamble, 2013; Pallant, Dixon, Sidebotham, & Fenwick, 2015) . These and our study are part of a growing international network called WHELM, the Work Health and Emotional Lives of Midwives network. The questionnaire was translated from English to Norwegian by a professional translator and checked against the Swedish (very close to Norwegian) and assessed for face validity by two midwives.
| Sample
In September 2014, questionnaires, together with a response envelope, were sent to a random sample of 1,500 midwives registered with either one of the two midwifery unions in Norway. The two unions together organize ~99% of all active midwives in Norway. Most midwives are organized in the Norwegian Association of Midwives (Den norske jordmorforening), while the rest are organized in the midwifery group of the Norwegian Nurses Organization (Jordmorforbundet).
The sampling method ensured proportional sampling from both organizations. The number of midwives in active midwifery practice was around 3,000 at the time of the study. A third party performed the random sampling and posting of the questionnaires. No reminder was sent as the questionnaire was totally anonymous and the researchers knew neither whom they were sent to, nor who responded.
Of the 1,500 questionnaires, 1,458 were eligible after exclusion of 26 due to wrong address (moved, unknown) and 16 midwives who no longer worked in midwifery. Of the 1,458 eligible, 598 (41%) completed the questionnaire. To compare with the results by Pallant et al. (2016) , we included only midwives who indicated that they were, at least part-time, employed in a hospital setting (N = 496). In addition, we removed seven midwives from the dataset as they had more than 10 of the 30 items of the PES missing. Thus, the quantitative dataset consisted of 489 midwives.
| Data collection
The questionnaire consisted of four parts. The first part collected background demographic information, such as age, marital status, main and secondary area(s) of practice, years of experience, current post, type of midwifery education and other education.
The second part of the questionnaire inquired into midwives' health and well-being. The third part of the questionnaire included the Perceptions of Empowerment in Midwifery Scale and the Practice Environment Scale. The paper by Pallant et al. (2016) presenting the 'PES:Midwives' had not been published by the time we performed our study. Therefore, we used the 30 items adapted to midwifery by Pallant et al. (2016) , which were the exact same items used in the Swedish study (Hildingsson & Fenwick, 2015) . The final and fourth part of the questionnaire consisted of 7 open-ended questions, allowing 2,5 pages (size A4) for answers, concerning the working environment and midwives' experiences at/of work (Table S1 ).
| ME THOD FOR THE QUANTITATIVE DATA ANALYS IS
| Statistical analysis
There were few missing data after the exclusion of participants with >10 items missing. Missing data were not replaced. Principal component analysis (PCA) was conducted using SPSS version 22 to explore the underlying structure of the 30 PES-Midwives items in the Norwegian setting. To assess suitability of the dataset for PCA, the Kaiser-Meyer-Olkin test of sampling adequacy (values above 0.6) and Bartlett's test of sphericity (p < .001) were conducted. Our selection of factors was guided by eigenvalues above 1, Cattell's scree test and parallel analyses. Parallel analyses compare the eigenvalues from the exploratory factor analyses for PES with those obtained from a randomly generated data file of the same size. Only factors with eigenvalues exceeding the corresponding eigenvalue of the random dataset were kept. Parallel analysis was performed using the software developed by Watkins.
The solution was rotated using Oblimin rotation to assist interpretation, with items being considered for removal from the scale if they failed to load above 0.4 on any factor, or if they showed substantial cross loadings on two or more factors. Preliminary analyses were conducted to confirm suitability of the dataset for factor analysis. The Kaiser-Meyer-Olkin measure of sampling adequacy of 0.906 and the significant Bartlett's test of sphericity (p < .001) supported its factorability. Principal component analysis revealed 6 factors with eigenvalues above 1., explaining 57. 8% of the variance. The scree plot suggested a 4-factor solution, while the parallel analyses suggested that no more than five factors should be retained for further investigation. The sixth factor was smaller than that obtained from a random dataset of the same size and therefore not be considered reliable.
Principal component analysis (PCA) of the five-component solution with Oblimin rotation initially explained 54.0% of the variance.
We subsequently removed 11 items, due to low communality values (below 0.4) or substantial cross loading on more than two factors.
The items of each of the 5 factors (subscales) in the final solution were summarized and divided by the number of items to create a sub-score. Principal component analysis with three and four factors was explored but difficult to interpret and therefore rejected.
The subscales were in addition divided into unfavourable (mean subscale score <2.5) and favourable (mean subscale score ≥2.5) (Hildingsson & Fenwick, 2015; Pallant et al., 2016) . Internal consistency reliability for the subscales was calculated using Cronbach's alpha coefficients. Descriptive analysis was performed for each of the subscales. Cross-tabulation and Pearson's chi-squared test were used to study differences in midwives' characteristics and an unfavourable working environment (<2.5 score) for each of the subscales.
Logistic regression analysis was performed for all the 5 factors entering all the characteristics from the first analyses using backward stepwise conditional modelling keeping only statistically significant characteristics. All analyses were two sided at α = 0.05. Statistical package SPSS version 22 was used to conduct all analyses.
| Method for the qualitative data analysis
We used content analysis as described by Graneheim and Lundman, to analyse the qualitative data (Graneheim & Lundman, 2004) . The length of the texts varied from half a page to 2,5 pages. The analysis was performed using the following steps: subthemes and theme are given as supporting information, Table S2 .
Quotations were chosen to illustrate the themes and subthemes.
| Data integration
Integration of both quantitative and qualitative data is cited as the essence of mixed methods research (Johnson & Onwuegbuzie, 2004) .
Both datasets were analysed independently, each author with the responsibility for their analyses. The authors were in dialogue when analysing and interpreting, to give both datasets equal status and gain information on the overall main aim of the study that is to investigate midwives' perceptions of their practice environment.
| RE SULTS
| Quantitative
The demographic characteristics of the participating midwives are presented in Table 1 (Table 2) . Correlation between the factors ranged from 0.205-0.559 suggesting that they should not be combined into a total score (Table 3) . Cronbach's alpha for 3 of the 5 scales was above 0.8 (good), one was above 0.7 (acceptable) while one was 0.683 (slightly low) and probably due to few items in that scale (Pallant, 2013 ; Table 3 ).
Midwives on average evaluated the factors: Resource adequacy,
Opportunities for development; and Midwifery foundation for care as unfavourable, while the factors Quality of management and Midwifedoctor relations were generally evaluated favourably (Table 3) .
Midwives aged less than 40 years of age were significantly more likely to have an unfavourable evaluation of the factors: Resource adequacy; Opportunities for development; and a Midwifery foundation for care (Table 4 ). However, this association lost its significance when entered in the multivariate regression analyses (Table 4 ). Working at a normal birth unit was associated with an unfavourable rating of: Quality of management; Resource adequacy; and Opportunities for development (Table 4 ). This association remained in the multivariate regression analyses (Table 5) .
Compared with midwives working in management, research and development or with special duties, midwives without leadership and special duties rated Quality of management and Resource adequacy significantly more often unfavourable, adjusted Odds Ratio (aOR) 3.00 (95% CI: 1.45-6.19) and aOR 2.29 (95% CI:
1.28-4.10), respectively. In addition, working at a large maternity unit was associated with an unfavourable evaluation of Resource adequacy (aOR 4.50, 95% CI: 2.99-6.78) and a Midwifery foundation for care (aOR 1.63, 95% CI: 1.11-2.37). A recent reorganization of the workplace was only significantly associated with an unfavourable rating of Quality of management, aOR 1.94, (95% CI:
1.26-2.97). Working part-time was only just associated with the factors Midwife-doctor relations and Opportunities for development (Table 5 ). While an academic degree, working shifts and weekends and working in more than one area were not associated with an unfavourable evaluation of the practice environment in the multivariate regression analyses (crude data in Table 4 , adjusted data not shown). century. The themes and subthemes are presented in Table 6 and described below.
| Qualitative results
| Lack of resources
Comments regarding this theme were most prominent. The two subthemes found in this theme were as follows: Unable to provide woman-centred quality care and Fear of adverse events. Not being able to provide adequate care was linked to a demanding workload and insufficient staffing. Midwives reported spending inappropriately much time on electronic documentation. They mentioned the lack of supporting personnel, for example to provide food, take blood test, clean labour rooms and order equipment:
We are busy, and the demands are increasing. Nobody is happy because we cannot do our jobs properly.
The midwives expressed a desire to provide woman-centred care.
They wanted to focus on normal birth and offer continuity of care and spent more time with the women:
Want to be able to offer women one-to-one care and not this birth factory.
Inadequate staffing led midwives to be afraid of adverse events.
Several had experienced situations where they felt left alone without receiving the help they required/asked for in time. This made some of the midwives anxious on duty:
Our workload is increasing without the added resources. This is stressful and it does not feel safe. I do not want to end up killing someone.
| Insufficient support
All the comments in this theme were about insufficient support from first-line midwifery leaders. Midwives pointed out that midwifery leaders had a responsibility towards midwives who were in contact with women concerning the work they do. In addition, midwives expressed the need for a midwifery leader who defended their interests higher up in the organization. This resulted in two subthemes:
A desire for recognition by midwifery leader and Midwifery leader to be midwives' advocate. Midwives expressed a need for their leaders to notice how well they did their job, recognizing their midwifery skills and great efforts;
I want better leaders and for them to see me and give me positive feedback.
The lack of support from the midwifery leaders on an organizational level was an issue. Midwives wanted someone who would be their advocate higher up in the organization. They wanted leaders who were loyal to midwives at grass root level and not upwards in the hierarchy:
The midwifery leaders are too timid. They are more loyal to their leaders above them compared to doc-tors… They have less power and influence than doctors.
| Staying in midwifery
Midwives wrote about the requirements for and obstacles to staying in midwifery. These formed the two subthemes in this theme:
Requiring professional development and The strain of shift work. It was common for the midwives to express a lack of opportunities for pro- The hospital closed one ward during the summer, and we were moved to another one without much notice.
| Lack of influence
We had no influence and it did not feel safe.
In addition to changes in the work environment, midwives described changes in the content of their work. These changes include more doctors involved in more births. All four themes were interpreted into an overall theme that describes the essence: The challenge of being a midwife in the 21st century.
| Joint interpretation of the results
There was considerable overlap between the content of the subscales (factors) and the themes of the qualitative analyses. The PES seemed to have captured very well what midwives in the free text expressed as their concern for lack of adequate resources. contrast to the qualitative findings described in the theme Insufficient support and Lack of influence with the subtheme Powerless in a constantly changing work environment. However, the logistic regression analyses showed that midwives without leadership or specialist duties and midwives in the normal birth unit and those who had recently experienced a reorganization of their work environment were much more likely to rate the Quality of management unfavourable.
| D ISCUSS I ON
Our study showed that midwives in Norway found it a challenge to be a midwife in the 21st century. Both quantitative and qualitative data showed that midwives struggled with lack of resources, perceived they worked in a medical model of care, experienced insufficient support from their midwifery leaders and wanted more opportunities for professional development. Qualitative results added that midwives considered shift work as an obstacle to staying in midwifery.
| Providing woman-centred high-quality midwifery care
The midwives in our study did not perceive their care was based on a midwifery foundation. Instead, they expressed being ruled by the medical model of care. A midwifery model of care has been described as one where the midwife can build a reciprocal relationship with the woman, creates a birthing atmosphere which supports normality and uses midwifery knowledge and skills (Berg, Asta Olafsdottir, & Lundgren, 2012) . Caseload midwifery care appears to allow midwives to practice woman-centred continuity of care across the continuum of pregnancy, labour and birth and the early parenting period .
TA B L E 5 Factors significantly associated with unfavourable working environment perception (means score < 2.5) in the Practice Environment Scales after adjustment for all significantly associated factors in Table 4 Characteristics Quality problems in health care have been classified into three categories: overuse, underuse and misuse of care (Jones, Hamilton, & Murry, 2015) . In our study, overuse was identified as the use of unnecessary interventions. Misuse was described as the same high-risk approach to all women. Underuse was exemplified by insufficient time spent with birthing women. The seriousness of inadequate resources, midwife shortage and/or poor staff mix was expressed through the fear of adverse events. There is ample evidence that being able to provide good quality care has a positive effect on the emotional and professional well-being of midwives, while not being able to do so makes midwives want to leave their profession (Pezaro et al., 2016; Pugh et al., 2013) . A recent Australian study showed that midwives providing continuity of midwifery care reported lower levels of burnout, depression and anxiety and higher levels of professional identity and autonomy compared with midwives working in fragmented care . Providing good care for women is good for midwives.
Quality of management
While midwives may not have liked the medical model of care where they work, most midwives rated their relationship with doctors as favourable. As in Sweden, where the same observation was made, midwives and doctors have a history of collaborating well together while at the same time midwives report that their own professional role is eroding (Hildingsson & Fenwick, 2015; Larsson, Aldegarmann, & Aarts, 2009 ).
| Staying in midwifery
In Norway, midwives working in hospitals are obliged to work shifts and weekends. A three-shift system of day, evening and night shift of 8-10 hr is common, while some places have 12-hr shifts. Retirement age is 65 years, for those working in hospitals. A previous publication on this dataset showed that midwives in Norway with increasing age move to workplaces without shifts and weekends such as community antenatal care and the outpatient department (Henriksen & Lukasse, 2016) . This represents a considerable drain of expertise away from care for childbearing women and their babies admitted to hospital.
Critical losses in the midwifery workforce led researchers in Western
Australia to investigate why midwives left their post or profession (Pugh et al., 2013) . Midwives cited inflexible duty rostering contributing to a work-life imbalance as a reason for leaving while the opportunity of professional development was identified as an issue supporting staying (Pugh et al., 2013) .
In contrast to some other countries and other professions, Norway has no statutory rules ensuring midwives participate in continuing professional development after completing midwifery education (Gray, Rowe, & Barnes, 2016) . Thus, employers are not obliged to provide midwives with the opportunity for further professional development and education. The law states that health professionals are responsible to keep up to date with changes in their professional practice (Helsepersonelloven, 2019) . Most workplaces in Norway have regular obligatory courses for midwives which focus on training skills and practicing teamwork in relation to acute serious obstetric events. In addition, they distribute information to their employees via emails or at existing meetings. Thus, they aide midwives in keeping up to date. Midwives however expressed the desire to attend courses, conferences and have more time to discuss practice with colleagues. Midwives mentioned this as part of their evaluation of their work environment. Thus, the comments appear to imply the expectation that their employer should support them in this.
Remuneration of expenses for attendance fees and/or paid leave to attend external courses/conferences has become rare.
| Midwifery leadership
Of all the participants in our study, about a third had an unfavourable rating of their midwife leaders. There were no specific open questions on midwifery leadership/management. However, midwives did report insufficient support from their 'own midwife leader.' A study of accounts of midwives, asked to characterize 'good' leadership in midwifery, identified that besides 'skilled competence' the extent of their 'emotional intelligence' made a leader 'good' (Byrom & Downe, 2010) . Similarly, a systematic review of leadership styles and identified that leadership styles focused on people and relationships, as opposed to tasks, were associated with higher job satisfaction (Cummings et al., 2010) . Our findings, in agreement with the literature, emphasize the importance of midwife leaders. Not in the least as feeling supported and valued by managers was part of the reason 'why midwives stayed in the profession' in a study by Curtis, Ball, and Kirkham (2006) .
| The Practice Environment Scale
The PES:Midwives, a modified version of the PES, with only 20 items in 4 subscales was not available when our current study was performed (Pallant et al., 2016) . As in the study by Pallant et al. (2016) and Hildingsson and Fenwick (2015) , our participants answered 30
questions. An analysis of all their answers seemed both ethically correct and of interest scientifically. Midwifery and midwives' practice environment are quite different in Norway compared with New Zealand. A five-factor solution, as in the original PES (Lake, 2002) , suited our data better than the proposed 4-factor solution in the PES:Midwives from New Zealand (Pallant et al., 2016) . The extra factor in our 5-factor solution was Midwifery foundation for care. This factor has less items but is similar to the original developers' factor Foundation for quality care (Lake, 2002) . Hildingsson & Fenwick in- vestigating Swedish midwives' perceptions of their practice environment identified this factor as Midwifery Foundation of Quality Care (Hildingsson & Fenwick, 2015) .
Interestingly, in the Norwegian sample, the items that originally loaded under influencing hospital affairs did not load at all. Yet, our qualitative results show that midwives did not feel they participated in decision-making about their work environment/hospital affairs.
They mentioned constant changes they were unable to influence.
Our findings suggest the inclusion of some questions in the PES on reorganizations: physical environment, leadership, personnel, responsibilities, shifts and rotation, new technical equipment and new computer programs. There is evidence that design and layout of hospital wards and labour rooms; and support systems such as personnel to provide food, take bloods, clean beds and rooms;
and computerized patient information systems greatly influence how midwives feel about their work (Darbyshire, 2004; Hammond, Homer, & Foureur, 2017 ).
| Limitations
A limitation of the study is the poor response rate, a result of observing total anonymity prohibiting reminders could be sent. However, our study sample included about 20% of all midwives in Norway who worked in a hospital setting. A bias towards more dissatisfied midwives participating is possible and caution is needed regarding the generalizability/transferability of the results. However, compared with the usual few participants in qualitative studies, our study included many midwives who provided extensive answers to the openended questions.
| CON CLUS ION
Our mixed methods study shows that the adapted PES can be used to measure midwives´ perception of their workplace environment. Based on the qualitative findings and the literature, we suggest some questions are added to capture midwives' perceptions of changes in organizational structure, support systems and design and layout of their work environment, as well as issues regarding shifts, use of technology and computerization. Norwegian midwives perceived being a midwife in the 21st century as challenging. To prevent experienced midwives from leaving midwifery care in obstetric units requires a more flexible approach to shifts and the duty roster. Good midwifery leaders are pivotal to the professional and emotional well-being of midwives. To encourage midwives to stay in midwifery, continuous professional education is needed as well as the opportunity to practice woman-centred high-quality care.
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